Introduction: Early diagnosis and prompt and effective treatment is one of the pillars of malaria 17 control Malaria case management guidelines recommend diagnostic testing before treatment 18 using malaria Rapid Diagnostic Test (mRDT) or microscopy and this was adopted in Nigeria in 19 2010. However, despite the deployment of mRDT, the use of mRDTs by health workers varies 20 by settings. This study set out to assess factors influencing utilisation of mRDT among 21 healthcare workers in Zamfara State, Nigeria.
Introduction 49
Malaria remains a major public health problem in many countries of the world. Despite the 50 progressive reduction in malaria cases and deaths, it is estimated that an estimated 216 million 51 cases of malaria occurred worldwide in 2016 with 90% from the African region. 1 Fifteen 52 countries accounted for 80% of the 445,000 malaria deaths worldwide; these countries are all in 53 sub-Saharan Africa which include Nigeria 1 . 54 In 2016, Nigeria accounted for more than 50% of all malaria cases in sub-Saharan Africa 1 ; the 55 disease is responsible for two-thirds of outpatient visits to health facilities, one-third of childhood 56 deaths, one-quarter of deaths in children under one year and 11% maternal deaths. The financial 57 loss due to malaria annually is estimated to be about 132 billion naira in form of treatment costs, 58 prevention and loss of man-hours among others; yet, it is a treatable and preventable disease 2 . 59 Malaria prevalence in Zamfara State has remained consistently high, 69.9% 3 with less than one 60 percent of children with fever being tested for malaria 4 . 61 The WHO in 2010, recommended confirmation of malaria in febrile illness prior to treatment 62 with artemisinin combination therapy 5 . Attaining the objective of test and treat for all suspected 63 malaria cases using RDT or microscopy 6 make it imperative for all health workers to have access 64 to, and appropriately utilize malaria diagnostic tools. Although microscopy is recognized as the and written informed consent was obtained from all respondents. The participants were not at 166 any point in time exposed to harm and were free to opt out at any time during the interview.
167
Confidentiality of collected information was maintained by using unique non-personal identifier 168 codes for the respondents. The completed questionnaire was kept under lock and key.
169

Results
170
Characteristics of respondents 171 Overall, 306 healthcare workers participated in the study and their mean age was 36.0yrs, SD: were married (78.1%, n = 239). The average duration of practice was 11.0 ± 9.1yrs (Table 1) . CHEWs/CHOs (Table 3) . Healthcare workers with good knowledge of mRDT were 2.7 times more likely to use it (p = 254 0.002). Those who have had training in malaria case management had 2.4 times odds of using 255 mRDT (p = 0.003). Healthcare workers in facilities that do mRDT for free were 2.8 times more 256 likely to use it (p = 0.036) compared to facilities where patients have to pay for it. Healthcare Table 4 . The study showed that healthcare workers have good knowledge of mRDT similar to a study 268 conducted in Southeast Nigeria where 61.1% of respondents knew about mRDT. 24 The 269 proportion of healthcare workers who knew the meaning of mRDT was found to be higher than 270 that in a study carried out in the six geo-political zones of Nigeria where 70% reported knowing 271 the meaning of mRDT 21 . This is probably because of investment by government and non- 
281
It is widely established that the key factor in improving diagnosis of malaria is the availability of 282 mRDTs in health facilities. 26 This study found that rapid diagnostic test kits were available in 283 more than half of health facilities, higher than what was reported in a study in Enugu State 284 where 31% of health facilities had mRDT 17 and another study in Ogun State that reported mRDT 285 was available in 50.7% of health facilities 25 . This, however, is less than the WHO average 286 availability target in public and private health facilities as availability is said to be inadequate if it 287 falls below 80%. This finding underscores the need to scale-up mRDTs availability in health 288 facilities in the State since currently, mRDTs are supplied free of charge by the government to 289 only public health facilities. Widespread provision of malaria RDTs will play a significant role in 290 reducing the persistent problem of malaria over-diagnosis and contribute to reduced risk of 291 malaria under-treatment. Factors that were found to influence mRDT use in this study are similar 292 to those found in previous studies that have reported that trust, training, and cost of mRDT affect 293 its use [16] [17] [18] [19] [20] [21] . Positive influence of healthcare workers' trust in mRDT use in this study differs from 294 a previous study that reported low use of mRDT despite availability because they do not trust the 295 results 24 . This is probably because the study was conducted during the early stage of introducing 296 mRDT into the country compared to the present day where awareness and training on mRDT 297 have improved.
298
Another factor influencing mRDT utilization found in this study was training. This is similar to 299 previous studies that showed that training of healthcare workers on mRDT improves healthcare 300 workers' performance with an increased likelihood of adherence to malaria treatment 301 guidelines. [28] [29] [30] This study also found that healthcare workers are more likely to use mRDT if the 302 cost is free. This is similar to a previous study that reported a large improvement in the 303 proportion of patients appropriately treated at a low cost with the introduction of mRDTs 5 . A 304 possible reason for this is the fact that patients won't incur any cost if they are asked to do mRDT 305 since it is free. This, in turn, will encourage its use in health facilities, thereby, increasing the 306 proportion of patients with the parasitological diagnosis. The questionnaire captured self-reported information, hence relied primarily on respondents 309 providing the right information. There might have been some reporting bias with probably the 310 tendency to overestimate utilization of mRDTs in this study since this is a desirable outcome.
However, this was minimized by ensuring that participants were assured of a high degree of 312 confidentiality.
313
Conclusion
314
The high proportion of health workers with good knowledge of mRDT in Zamfara state is 315 commendable and could be reflection of the training that has been held in the state by multiple 316 agents in the past. This also influenced the high use of the diagnostic kit. The drivers of mRDT 317 use in this study (knowledge, trust, training, and provision of free mRDTs) are plausible and a 318 good index to inform intensified efforts at capacity building of healthcare workers. The 319 government and collaborating partners with interest in malaria control should, therefore, sustain 320 the training of healthcare workers on mRDT and supply of free mRDTs in the health facilities in 321 Zamfara state and the country as a whole.
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